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(57)Abstract: 

PROBLEM TO BE SOLVED: To identify a microorganism 
in a sample by collation with the database of the £ 
waveform data for luminance distribution obtained from ^ ,'/}' ^ 

an electrophoretic image. 

SOLUTION: The method for identifying the aimed 



microorganism comprises the following procedure: a DNA 
fragment in a sample is amplified using an SSC-PCR 
amplifier/analyzer 1 to obtain an electrophoretic image; 
the image is then converted into the corresponding 
image data with an electrophoretic image input unit 2, 
the data is taken in an analyzing computer 3, which, in 
turn, performs an operation for the correlation between 
a sample waveform data and the reference waveform 
data stored in a database memory 4 and selects a data 
of greater correlation (similarlity) and displays it on a 
result display means 5, wherein, among the sample 
waveform data, the correlation to be put to the 
operation is between portions with the peaks coinciding 
with each other and the whole reference waveform data 

or between only portions where the respective peaks of the sample waveform data and the 
reference waveform data coincide with each other. 
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C57) [Wffo) 

[iWfc*®] ssc-PCR*i"ti-^#f^gi-e-9-> 
attttsm^sb - s?a#« 2 -cmu-^- * <cg3£ s 

•9 > jg - £ £ H?g&Jf5 f-^©f-i-Ai-at 



SSC-PCR 



8Jt 



SSC-PCR 



^ 



iT.fc.D- > -J}\> D N A ©If A X(t I, /dltt^ 
■9-> * 4 7*- i"<-ZlC§m2tvtcWm&L 

Bt=- z £ *ia^r & c £ k «k o «***«80-r sasa 

[ if 2 ] if 1 IBi£©«g<lC *J I > "C . 
^ilWEWMBgf- *©ffiH*S»T6 C i?r!f$Slt£ 

[ mm 3 1 if i K«osis wc *»^» r . 

^£fretaw«R»^ : - #©— sc-r sgP7>©ffiiJti*sijj-r 
-sci*»8![£-r€. tR&MKN&c. 

[SS*®4] «»© 4 v-©&*Srfli <,>-<: till <* 
>^DNA ©•? -f X(C tS# 0 tdgmfrrtZni-? 

Br- fi £ *IH^-r 4 C £ «c <fc f) tft£«£tt9i|-*- SiSS 

mifai^X^iS^T*---*©^, WiB8H$i£J&7*-££ 

muv-y ■7>wb?-~ * £ mmmmi&Br- ^©tara% 

8WT4*1 »**«£. 

frtef-^^is^f 1 - £©— set* ^aj^iHijta^JH^ 

u . mum i *t am £ mum 2 » n# 

etc £ s tawcs-^ > r ss^-r & c £ &i#ii £ -r ssft£ 

* £ ^flS^-T S C £ K J: D g&^^tssij-r siia 
-c*->-c. Miai^v^i'iffi^T'-^©^^^ friars? 

iH^-r2>mi?H^S£. 

t?ie-9-> ^hr^- * ©— &-f -5 £ m umm&B 
7- tHD-®* z&iftotmzmnr sis 2 mw-^-m. 

£. 

0 . mum 1 <fc staw £ Miam 2 
sac <t 5 tawics-^c > x s c t 1 -r s»£ 

> tVU D N A ©-* -Y XtC «<ff U /dgg7>* 
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•9-> ^uiSj&T*- * £ - * tcsett ^ n/c^»» 
^x - ^ £ ^M^-r s c £ k J: "3 ^iti^sssy-r 
?*,t, mw^? muwm®. 

<b-^Tsa5^*ffltH-rstfitH^S£. 
tfife-9-> 7iwm*r- $ tmimmmtr- $ ©taw* 

iStflf £SSl>HIHMg£. 

l5E-9->-7"Jl/jg^-r- ^©— Sc-r-5.gp^£BulBS*»i^0 
7 s - *©tBIW£i8l|-r 2 ?H#^K £ , 

10 ^-^©-^-r-sss^otaw^iumT^^svsim^ 

<!:> 

SCc J; 4 tBM £ MiaH 3 K J: 4 fflM K»r?c > T 

fl&trf SC<h?:^®k£-r4 flk&4MW3l«aK. 

cit*^ 7 ] mm 1 - 6 ©^-rn^«:iBtt©sig«: 

Btiie-9-> ^'Jl/^f 8 - * * -5C > ttmfiB^iS^T*- £ © 

20 

ItfESStS^ b $ tifci&Jfc 7*- * £ flfe©!^^? 1 - * £ ©Slfl 

[is^ 8 ] if ?m 1 ~ 7 ©t»m*>Kea«oianc 
4>& < £ t,i»rti«>tt. ^©^f&^BS^-c^sn/c 

fc©T*4 C £*i»«4r 4»k*1»WSIB6«. 
[»#5a9] ^©^^'< , -7-©&^ ; &fflt- : '-Ci§ipI3 
30 n/c-9->7*;WDNA©1?--Y XfctS^U/dSlS^^-r 

Boieif>7'-'i'jg^-3'©^%. friefiw^f"- ^ £ 
-^■r & 8B#*ffl m-r s ^ =r £ . 
mw>7'jv&B7 : - *©— Sc-^ •ssp^-ifflt.i-cfria-^ 

z m? C £ *#S!t £ -r SR^^im&o 

40 [ff*3«10] l»#«9ia«K©^tC*i^T > 

tufaSie-r £ * f - > 7'-C5i > b5E-9"> ^VUifiJ^T 5 - * © 
-ScT ■sgB»£f)ia«ii^f r - * ©Wft(e*}»»-r 4 
C 4 £ -T S SStS^iSS'J^S. 
[M4CK11] gf^JlQiaiew^fcfc^-c^ 
mUMUT h^T-y mHB-9-> ^;ujg^7*- £ © 

-a-r 4SR^4SuE^itijg}K7 i - ^©-a^-^aj^©® 
®&*mn?z c 4 ««ft£-r ^at^iMisij&s. 

[if tm. 1 2 ] «SSC©^*7 A v-©#a? *fflC»-Ci©$l 
S nfclf > XJU D N A ©t?- XK tS?¥ l>fc?/SS^*7^ 
50 Tlf > -JiV-faBir- ^ Kialf. S ttfdgm 
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-&?z>%Kftzim~?z>A7vy'£, 

jr©3Rffit«*»#-r 4 *x » 7'£ . 

$ ftfclf >^DNA <DU* -f X*C#<?? 0/ci*lS$Wt» *?R 
t*- * <h 4 £ C £ K J: D «£«J*WW^ & * 

Srir Z> SP^^ffltB-r 5 * * v -J £ > 

> ^^^f f - # <t ir - # ^ - * tctatt ? 

im^m 1 5 ] »5R3I9'- 1 4©l>rti*>K:iBi8©* 
WKJBWT5* ^»:/tt* 

im^m 1 6 ] Bi3#i9- 1 5<Dc*rn*ecE«w>* 
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5 nyt-y* > d n a coif xirc i&g ista&jgftm*m 
r -9* > ^" jujftjKf 5 - sr^?*-*^-;* tea ea s ntemm 

SfriBtawiii^ofsmi ^ * y cciatts n/c^o l # c> 
cii^Ji 1 8 ] aa©^7 -?-<D&n im^rmm 

3 n^tlf > 7)V D N A CD-tf A XfcHSff u/c?ga^^4 ^ 
"T -9" > ^^SEJK ^-^i^-^^-X ccl BIS 3 n/c^m 

hub* > ~?Mm>ir- * £ mnmmm^- * £ <o— a 
> ^'Ji/iffi^T 1 - * (d— a*r 4 35^ 4 hu 8B««» 

»f 3 1i X m IB y * 'J CcEtt S -B: . 
30 a»<Z>ffiB8a*©*S» i WiSB^ * U tcE«3 n/cBfS© 

1 9 ] »3jc)! 1 - 3 cDi>-f ft2>HtlBiS<DSIB 

jgf 5 - * <d— a-r gp^offia * « i > TMiataw * 

Cii^2 o ] M$J9 1 9fBtgo^B«:^tir, 
WE*Ht*ia«. OTIBtiHil/r, WESIWiSJB?-^ 

So 

[if ^ 2 i ] m&m i ~ 3 ©t,>rft*Hciais<D££g 
[tt«3l 2 2 ] 3»*^ i ~ 3 <Di>-rnAHctets©^g 

50 tCfcl^-C. 
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!wesi**Rtt. mzv-iy £ £0t5£©D n 

Ho 

[it3}?ii2 3 ] ~ i i <Dt>-r*i*>cciei&©# 

7 s - £ ifiiB^ltSig^T 1 - £©— SW SSS#©ffi«*fli 
[ S£3»B 2 4 ] StJjWf 2 3 SBi&©:fri£K: fc l> >T . 

t5iB»<KS*jf its xf- ? y-cii, KriBeieiKJK^- 
* ©± f - * © 5 *> fria-^ > xju^ 7 s - * © tr - 1> ic 

[|»*3B 2 5 ] 8»JjHB 9—11 <Di>-rn*>{cfBts©* 

£ i?i±©-»gis#£ itt^ns a£< mmm^ 
ft. 

2 6 ] I93J8S9 — 1 1 <D(,»-rn*HClB»S<D^ 

wsesrasfcSiJrr s * ?• ? fna-? > 

y'mriBMm^T 1 - £ 4friB^f^©D N A-^-YXitg-ca 

[1»*S2 7] 1*^)11 7 13^7*0^7 A{CfcC» 

r. 

[»>J<J12 8 ] W*312 7Mn<D^aif^AI,Cia^ 

r, 

»53BtlB8?im«. lfttEe{!£S0&? s -- *©££•-*© 5 
B5IBt?-> ^jft^f 1 - # © f - K— gCT S f - ?©M 
St. BuiafijSiiS^^-i?©^^-^©^©©^^?!! 

A„ 

[i»*«29] m&mi 7fB*g©7'o^5AK*jl^ 

r, 

BufEfaPia^ii. B«iBt»S)S07 r -$la]±©-@:aJ^* 
fij& u r » n •*> bus*® » f - * * ffl i» -c »f $ 
nsci^^mt-r-sxa ^a. 

[I9jJ?jS30] M*gl 7IB«g©7-a^^A«:*jc> 
B«IfitlfJ9?ISIfW. BuiB-9->7';l/^7 ; -^*§f^©DN 
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[0 00 1] 

©& * *ffli»riWB s nfc-y> xju d n a <dv a xccfe 

[0 00 2] 

[«e*©£ffi] is*. s?e^*^PtH3ns«ts^^ 

it-cm. ww^fiSKfci-'tiasfi^-ftsc 
incfcDn^x h^b©a^c^f?ffiL/. c©i¥ffi«:» 

^xmmmm^m^ ns <fc 5 tc^n s ©s©^ 

[000 3] <£ O^S^flE^^r^tiSl-rSfcJsbfC 

g-C*«3. */c. ^)S3nyt)Ei|sj©^»n«:d:»3±ai©5!t 
iii* -S fc»fc *>±«4i©SS:^Sf©t»$plAi£<S <t ft 

[0004] ffe*. ^©If^^^^Jplilttfflffi*^ 
i»lg«L/-t, ^b^«^<!:K:J;i3-e©}WMttlffl®?:|5i 
C©i^f. DNAd^iSSifflffi^lel^^ 

[0 005] «*1!l»©1lHR*»*3Efffii fflff 

gf tc^s n -5<@ * ©iwm^^si o -t st^b^s-r 

L/3^U. C©^?£«SB#ffl ; Sr^-r?.±. ^H© 

[0006] *fc. DNA7>ffi£tf5C£CC<fci3fiiSt£% 
gf©«fg?:?#.2.^fe»l6n-Ct,^„ DNA7>*T4:tf^ 
^(iDNA^ifiHTStk^Al&O. PCR (tflM^- 
HfiSi«J5lo) a* s ffl^6n-5.= PCRiS-ClJ. tfilL-J: 
^i1"SDNA (ilDNA) ©MJ»g©«SiB5tJCCffl^ 

^sib^j^w-ts •/ -?-&.imm&D n a* >; ^ 

pg*>6^£-5^-Y fJVZm &T C itMD N A <t«(S 
IgJDDNAtSr^^ifitlTSCi^-r^S. fti*&tjK«. 
JSSK b#M?&l/frt,>iffflB© l fflCDD N AEfJ©ffS©Wf 
>tS:m«l 077~ l 0 0 77fgtcJtiH-r€>Ci*i-C# 
S„ PCRffitCO^-CH. mi*USP4, 6 8 3, l 
9 5-^S(Ci3K3n-Ct»S. 

[0 00 7 ] fib, PCR^ffll^fcfcJCtJ, HID 
N A (0-mm<D'J>ti < t feMSS©SSBB?'J*sgS*P'C* £ 

c i ^frffi-c* t) . * =r 5 ^^^©^^©SSR^ 

50 [0 00 8]* C-C. ^— ©-7'7 ^-7--C^*|B?lJ©tS 
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uc-«!®©d na* t,mmc0'®L<Dmm<D dna 

WiFr%:)%i®?Z>RAPD (Randum Amplified Polymorph 
ic DNA) )£4>L<C*AP-PCR (Arbitrarity Primed 
-Polymerase Chain Reaction) &ttt&M$ilXl>2>. C 
n6©^-C«. PCR©StoB#tcy^-fv-(DT-- 

>jgs*±if s c t tc <t •) ^7 -y -7-<D^n<D^m 

#-»T«4«M>DNAtC*S^U. DNA»ftf-a*«ig;*n 
SC^CftS. ^— <0^-fv-KJ:»J<sie»*»©DNA 
K«TWHKi|f3t»*:». WHSftfcD N AW*** 
MURiMH&C «fc 0 *MW * C i K 0 D N A 7 a > *f 

»«f -r 5 c t k «t o »£isj©tf * r*?# sctms. 

[0 00 9] 

5ftRAPD*fi«»K«AP-PCRffi*i^5«l« 

tcrnm-t^ms. *tiH3ti4DNAWfJt©aa»**^-r 
sr a&*>tc*HBS*ifcD n AK«*6titt«n»*«(Sr 

[0010] *>*i*>A,. ffiaftW«:«. fcSKyiJj&sKfci© 
DN AEBr)tS¥©7 -f l/iS—?*) > h*WWW«C7 -< ># 

> h £ c ©7 s - £^ - X © 7 ^ > 'J > 

r £ ^-n^n^r ^ci T?ifc*»*«M-r * c £ # m 
[ooin *maz> ±zzfe*tm<Dm-?zmmicm 

*5 A£ffi«-r 5 C £ tc* 
[0012] 

k. «»©:75>r •?-©&* *fln,>-c*8tis 

^uiSJ^f 1 - £ £ :r- Xteietf.;* n/c«*& 

j^t 1 - # £ ^R8^-r s c i tc j: <o mtM*mw z>ms. 

^y->vmw~z<D-^%^ttm*x.m%i&^y'>\' 

[ooi3] cc-c. mmm^m*. wm^?*®. 
%>7-zo- : %.?z>%mt mzmmmB^- * ©taw* 

[ooi4]^fc, nKSM^m*, mmv-^y^mm 
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7 s - ? ©-gnr *8&tt £ in? lawsa***'- # ©— sw & 

[00 15] #2SBB«> at©77^v-©§« 

?rffl^-CJt*iS tl/c-9->^l'D N A©* 4 XfCtf<??0;fc 

mA^^^>y , ^B7 : - £ £ 7*- xKia 
« s nfcWWBBf 8 - > <t zm&? z> c £ tc j: o 

- # ©-sc-r s sb» t msmmi&m? - * ©taw 
[ooi6] sfc. *^hj^ m&vy'y-i ^-©S^ 

?rffl t, >-C*S« S n/ctf > ^ D N A©1f -i XVZ&U L- tc 

^BiJ-r-s.^at'abor, fufair->7 , ji'^7 :: -^©^ 

©fflw^js^ -5. m i £ . inrsa-9- > ^uaB^f 5 

7x©TO ; &?s»-rs^2S»#©£ ; &#b. BuiBunn 
«t staw £ stria* 2 j: ^tara 

[0017] *yt. *JM!tt. SS©7 , 7>{'7-©S<i 
%fflt,>T*t*13ftfc-9->^"Jl'DNA©1?--YXtC{{cl?L/7c. 
jgS7>flJ : 5:*T-9-> ^;l/^7 r - i» £ 7=- 3"<- X{C|B 

30 tts n/cSisse^T 3 - f £ *jr^t s c t tc± o gs^® 

t«ia^*i^7= r "-a'£-a-r^SiJ75' i Srffiai-rsftm 
#@£, mmvyy')mB? : ~z±m^mmmB7 : ---ii 

- ^ ©— Sfe-r S SUt} £ JIBWWBBf- £ ©tBM 4 

■T -5 * 2 iHS?^&£ . fJEf - > ^^jftJ^T 1 - * ©— StT 
£§P#£fWfall*?i£ff*7 i - WMW 5SP7>©ffiM*SI 
m-T5*3i«»^S£ ; Sr*L. > fWB»l»»*R«:j:* 

mm £ 85 IB9 2 mw^mc & z> mm t lute* 3 mn^m 
[0018] #i£g&t*$<,>-c, tufaffltB*g:«> fria-9- 

£. frfa«*s<b$nfc^7 : -^£ffe©^7 3 -^£© 

[0019] *^gCC*j^-C, iitrfaif>:7-;M&0 
7 s - ^ * -S MZffi&.mm&B'?-- # WPtL < £ i> t>fh 

50 &?ji"e*£„ 
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[002 0] ttc. jMbph*. ffl&oy?'? A -?-©•&* 
igg^ftfc^-r-y-v y'^&B^- $ £ 5 s - 12 

j&f 1 -*©^. mmmwmtT*--* t-wi-rzmfrz 
idjtsxf-; -?•£ . wie-9->^^^- *©-»t 

[oo2i] cct, m&mn-rzxfvy-ciz. mm 
[0 0 2 2] iWBaiiM-**?'*^!*. sraa-y- 

[0 02 3] Sfc. #fSHJJ«, m&fDI'v A -?-<D&« 
?:^)3lJTS^!S=S:Ii«-ri. iiulB-y>:/;l<?£ 

j^-*©^. Hjfatstsi^^-^i— 
mmi? 

7*^^ * ©-gc-r s gp# £ mi as*^-?- # © 

-^-oitte-rs c <t *w*£-r z>* 
[0024] */c, *«5!tt. mm<D75-< 

iSS^^T-y^?";^^- £ £ 7 s - £^-x«:fe 
ttStifcWWS***-- * £ C£&c<fcO SSt^^J 

s-imr o t , tuia-y- > ^^aa^^- *© 5 

Mias^ff^-f £-&-rsgB#£«iffl-f 
? y £ . wia-y- > ^ f 1 - * £ wmmmmt?- * 

*©-isc-r zflifttmtmmm.BT*- *©-itr sg&# 

m-rf^ xm&? i, c £ z&mt -r -s. 
[0025] *fisw«. at*©-/^ -?-©&* 

£fBt,>-rif <H3 n/c-9">^'JUD N A©^ XKt(i#L/c 
?SlK» ; fP?:^-ri?->^^'r- * £ 7 s - *--<-XK:fa 
itS tl/cgl^&ff^- * £ &Jl£-r £ C £ t,C <fc 0 ft£<ft 

*©-grr z^fttmummmt?- *©snKa*?i# 
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£ C£ Z>. 

[0 0 261 #?3&fc:*$<,>-c. Buiajfim-rs^^ v 
it. tfria^v^^^-^^st^tfriaTO^r- 

*©4>&< £fc^-rnA>5rBlT^iiiSO'gf^3r«tS<b 
«^f^i, milB*i^b3 titcmB?- # £ ffe©$ 
}f$7 r -^£©^S*£^cS-^c>r-a i £*iJ^-r*^7- v 

[0027] */t, ^ffitcten-c. mi-P^y'fr&M 

[0 0 28] S/c. ^BJtt, mtk<D-?=? 4-?-<D&>i 
?rffi^rlfiH3n/c-9->7'^DNA©^^XCcfic??Ofc 

tsciKAD ait^^iasij-r ztabvyn 
20 ^©-^-r-sgp?>£Bijias*»^»7 i -^©^*fc«- 

^^©tlMv*^^ suSa v" a -fe 7 D- K tSKrS*?: 5 . 

i9ietBMiiiSi©*£*£ ^ ^ y Kiett $ nfcff ^© u # t» 

iB£ ^B?IB^O 42 •> -y-KtteS tiSCi ^S(£ T5. 
[ 0 0 2 9 ] #2feHJtt, «S©7-^ -Y v-©&* 

^ tr ^rtfiti s n/c-y > d n a ©-y- a x ic#m u 

tSS intmm&B'f - $£«:3>f»-5r 4ffi^tl^ 
T C £ tc «fc D W&W)Z!8im?2>tclb<Dyu >fr> 

30 £€,. 8(rffi-y>^l'jfiJI5-7 ,t -f £«TiBS*«£JI57 5: -5f£ 
©— Ifc£:/niz ?inc¥JJ5£;*ti\ miiB-y->^i'jg^£HU 

BaHWftBjT*- ^©tawam^mria^ci-fe -y«:»f $ 
•f±r ^ * y {tiatts ■«*. S9ta-y-> ^u^-r- ^ ©— ^ 
-r -s £ BMiastsi*^- * ©^sp * fctt— gu©fflng 

iH^^BaiBT'CJ * -7 -y-tcSlff 3 #TbuIB^ ■=& y (clBlSS 

it, ^©*aw?n»©*sm£miB^ * y tciatss intern 

S© U # l MB £ 7* a -fe » ifK ttlgS h C £ * £ 

[0030] c©j; ^tc, mc^y^m. 

m&~?z><Dx-mj:< . -y-^jM&ff^-*©^^^ 
jf$7 !: -»£-^-r5gi5^#@L. c©-sc-rsgu^?: 

K«2«ffi*'3. — o«-y->^;U^7 r -^©^%©- 
^-Sg|5»£S«^7 : -a'^©ffil»ill» (-ffrfr 

-gc-r^f-i'£±*£©taK) r*o. ^2«-y 

*©^fe-ScT-5.g|5^©fflM^# (-r^fe. -gc^-* 
so b--*i3j±©tBK> t$>s„ -sc-r^gu^ic«@ urta 
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[0 0 3 1 ] ft**. ##8Pirttir>X.>l/iKJ&? 5 --*4« 
*&C-X»T. £ftl§J±©tBII& (SftiSl) . 

*4£&4©fflM («fKS3) <D3-ommm$>2>wz 

jB!R©S8«4UTtt. &<K£2©#. #>-*>t,>«SfKK3 
0&4fflt,^Ci*5-Ct> ffl^*vtJ-©<!l184 b-Ctt. 

shks i 4smki&2 . mm. i 4««*3 . w<ms2 4 

[0 0 3 2] *?t. *»wk:*»i»t:. ffiH8t*&ff9Kt 
k, ^f=-^©— sc-rif-^tDffisiKsao-caist 

©*i w©sm > * s t, > «s{K©e^t » c 4 tcft 
-5. fiHffi&£i>«ffliStt*©uTft>fr£fliu-c&.R 

sa»il-r4c44>r#s. 

[0 0 3 3] fflMS»*tf5«Hc. WBittB?' 

-*%$/&(CjjnX0-Cfflt»SC4*J-Clf5. Tft*>%. 
«»^^-*#EUK:jfiflilb-Cl»S«te. 
Jfc 4 ©tBIW<fI# o T «>*0«DMIK* * ttffifePS 
Dat,>Ci***. C©<fc5ft»^K:«. WWR^?*- 

K-SJC Hc^t-f©*4«tCi -CSmiSJfJ-r- * £ 

i^-es^-eatttftaraasg o < it*-r s- 

[0034] 

[^Hj©nss©^!sg] err. Mmitm^xmnomm 

[ o o 3 5 ] m l tctt. *SUfi^SS«:^-6»*«ja^'J« 
«. SSC-PCRlS*a • m^mmi . 

[0 03 6] SSC-PCRtfil® • WflT^lW* SS 

NA»fH-©«»»Jtt«*f^JfSWS. SSC-PCR(Si 
ngleStrain Countinp Polymerase Chain Reaction) j£ 
4«. ^©&Si2^WT&:^-fv--£*M!Mt>T 
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£ D N AKJtfcjMBEJfcWtC**-*-**^* 9 . W 

t. c©s sc-PCRfife(co^-rffi*«:i^B|-rs. 

[0 03 7] <SSC-PCR?£>SSC-PCRj£-C 

«. Sf*©PCRi44i^iitc^tt, r--y>f. f* 
SSi6©#Xg^^l«3iI1-c4-cWirs„ (10. SS 
c - pc R^-c«*»]©ta»ie?ij*wr^^^s/c« 
*±*»WK:*t or^©«*SB?tj=&wr s a 

fflu-&c4T-tt<®-rs„ «K6ttXSrB. DNASfcfi 
DNA8Jrtf-£iJl«ttU l*IKtCTS. 7i- U>f 
Igta, X^^-#DNAlfl©tti|gffii$©^a!g£- 

^-■5»j:^tc^a*tf ^. flUKSflsxertt. 

*i^fc-T-5= C©J:5fcDNAKJi«3n> C©D 
N ABtJfa>e>ir/cftD NAKJM^f&Sft* 4 4 fc&Cffe 
©|^ft©DNA#>6feDN AfrK'rt^JjKSti. |5HS©S 

[0038] ftfc\ S SC-PCRffiKfcO-C. 
1 2&S*t (bp) (D^5-fv-^n-eW>5Ci 
■c. #^7-f-7-icte^-c?g*Wtc4 11 (#no 7 ) «: 
1 @©*J^r D N A Kit* 5 £B5i-r £ J: 5 (Cilf SCi 
#ST-#. — J»tc l$(DDNA©g3ASfil 0 r fiS*f4 
3tir^-5^^lDNA*>6 l«S©DNA»fM-/cW?r 
ft^^Cieifl-C^S. L/c*i-p-C. tJMISnftiDNASr 
tf-4S8£!B!l4£ 1 *f 1 T-*fCE;3 i±S C 4#nJtrc;fc£. 

[00 3 9] S S C - PC Rififl • fStfrilg 1 "C«. W 
±©«fc^KUTDNA»fK-^iiiliI-rS„ ^L-r. SSC 
-PCRfflSlE?§j£«rfflC^t:ma*S(iaK:J: D&JStE^ 
»C*st,»-Clfi|@3<T,/cDNA[R)t?r^^X (^S*t^) 

C4(c^DE-r-£.. c©4^. igKaJ&fcrcjesnJtB&D 

NAt-/ X v- ««ISI««:«9UMb3 i±-y XS^^-iii 
CCDW7»SCim?.. D 

sfcift&tt. mmi(i-r^-yA^gi52tceti^$ni„ ft 

3. ^f-fi&4') ©DNA*^{i-rS/c«i>KfflC»6n-C 
US. */c, «Sft#ffi (««#) B. S^tCDNA© 
?§S (mo 1/1. g/1 ft4') . *fc(Ji (mo 1 , 

g ft 4) £#«t> ztcfricmn? 

[0040] ^j*Sb-r> -^A*SP2i3:. -^^ft 

[0041] ft*. sm^i&iifciD^^tt^^a) 
7cS. -e©mm^tfj^©iii§s*5j?«)a©-c«ft< . 

X©MftSDNA©^g|*i*4 L-Tffe©^avh ^7 

)i<D&m. sm©sso*ft4*a</*o. wu*4-(si^o 
/c^tgy^©ffecc+ +• t7 y -iC'!f)i>$ztM&tct><D&m 
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tt#ffiCCJ:D»tt4*^ W-fo^frCDm^tteWA, CCD 

ccD**>*riijer6 4Bi«o»a&fei6r. as 

^ X 7* U * & C » « 7* > £ & £ ©t8*S^K 5 CC 

[0 04 3] H2K:tt, Hi«:te^4)»«ffl9n>fc:*- 

-£3te, CPU310. f^XT'l/^SZO, A^J^I 
S3 3 0, ROM3 4 0, RAM3 5 0, feiSfffif*IE8() 

[0 044] f^7 , U-/320» 4 I 0 B H $»^^BCR 

^£/c&Km>6ft£<> ROM3 4 0^>XfA7'd^ 
[0045] BINKttIBft«K3 6 0 CD - ROM 

y-F/^-f h^ff 5c i»«*3 9owt *mm 

»te toW SJBfflKrfr ^ a**«tt»0^n A#E»S ft 

rfco, cpu3io^cWa^A4i;MT-r 

[0 04 6] ^^tt37 OMHCW^M^ 

* t A* U^aiffitf 3£§3 8 0 KtMfrT *. 
[0 04 7] 54SPIBttS£§3 8 0«, ^-Ff 8 **** 
frfettQ. ^flBMBMlia 6 0t^l/tWI«*3 

9 o ^^^ii^n/cssi«gij^n y ^ a *Etfrr 

£ e $4SB!ettilg3 8 0«. K»KD«**C!>a» 

0tcEttt34rc4>J:< » ROM3 4 OKz^abEtBShr 
[0 04 8 ] S3CC5i, *SUS»S8<Di8!ffll7 0-^ + - 

h^sntc^o af-r, ssc-pcR*#ifg-8?#r^ 
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BHCctO, ±EOft:«fe^K:»*«!©W«fSHH*tf^ 
(SI). CCt, ^#tSH«, <i«bfc»£**tJ'> 

tMfeflt«M*rS3>bTA-»3K:mD]&tf (S2) . H 
Wffi^>t:*^-^3 5i v ffit)ii^c*»Hctt«^6, D 

(S3) , setcis^-^itSiE-ra (s 

io MM. «K<ii4«SW4 L"C«t«*^a 9 h LT^< c 

fl5^-#<D*BIB&S«, H4CC7n3tiS<t5K:^f3n 
4. BIT- JW^-^WEWl^^^liW"*"*. 

[0049] <^7 r -^ffliE>mm^iaj^*^fe-r 

20 tfc, DNARfrt*«r*i»KBfje©W«aW** 
BBg-T 4 D N A KJt©*i«SS!l**4ili < & 4 . C.<D 

m&lCtemMD N A(D»£4ftBi: 0 fett^sS«BBr>ffe©fil[ 

DNAi <D»&#5IC>»^K:tt D N AiKJtCO 

Sn4DN AWm*«R»iW*fctoC»T||3»143&*fi< * 
gMtt'O Ft L-CHJ3HI/. fflMMSaWST*-*. 
[0 050] *c-c. «9BWE»ffl«:toi»Ttt, *ir« 

ftUMft^owmtoesrWE-rs (S40) o ^ftttK 

40 [00 5 1 ] 

[ifcl ] Zn e w=Zmax • (Z 1 -Z0) / (Zm 
a x - Z 0 ) C CT\ Z n e wttHiE«fl>Wfl6»*«:to 
V&MCtt. Zmax«aiEB?<OgA^Sfii, Z0«ffl 
jE«T©«/Miaffl, Z ltt«K»*K:toW**Sjao« 
Sffl^*4o ±3i*CtoC»r, (Zl-Z0)/(Zma 
x - Z 0 ) KJ: »3 *S^<D^fttcS*-r StB»»S©«^ 
**»&ti, cn«CZmax«:flH;4Cir*BS«iase«» 

[0 0 5 2] fel±flO<t54CL/TWa^6*tiiEU/cf*, 
50 ifiJ^^-^^CtoC^-C^^^^ ^=J> Ha-^KO/O F» 
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fB*fflC»TDNA»rKi»«^©*B^*«», 3 6 
CCi§ifi^CcS^l>r^7 ; -^cD»a^lSiE*r^ (S 
4 1 ) o CCC, #>>7^ ^> ha-^ill DNA 

ifitl^i, D N A# 'J 7 - ■fe'<>^y*^ , 5 A©j(ffiR 

c©^^v-K««tt«aHaw*^rr*iH[DNAi 

feliTifffiSnaDNABrm^ «Sl*«lffiCC<tD3eS 

n-iWc*5l^WISti4DNA»fW<0*35r>6, DNA 
KW-C!>»«a***»*C43W-C#i. C ©J: 5 (COT 

[0 0 5 3] «g(DffliE*tf o/cgL S6«:ffi»nJ*6a 
DNAtf -fX"* F©?Kte5Sffi**i£4 OTJB 
l>Tl®ifcii^© S S C - P C RmrafflfmtcftftfrT &iR 
7£f^#©»K£ifIE-r£ (S4 2) o JWWWCH:, il 
E#*gRn©DNAif Z*?-*j<DJ*> FcD^TfcS&KteS 

[0 054] DN AIM X^- #©88157* 

- * im^x%£t>#Rm£mmmzft *> <> rft*> 

ZyfrfBHcte^XlZ'-O F©ffi«4DNA1MX4©BB 

^- *©&«***»& 4 a & * ^ tciffi?- zvnmit 

tt, DNAiMX^-aoftB^-dUca^Ti^© 
^&5£©^^-££&/£0, C©Saft5«c»-3l»T& 

[0 0 5 5] 

[S2]y = ml+log (m2 -m3 • x) / (m4 

- m 5 • x ) 

C£T, x«««actt<0X4r- hflBK*60E«, "Tft 
fr*>&a&ffi§6 (H3R/ 1 0 0 0 ) *5*0T*jiJ* y«D 
NAW^X^fi (log (bp)) T^OTt* 

[0 056] »««I»©*nOWiE-C». McftSK 

tDNAIf ^X4o^^a:^cific^ 5 > pfifSTte&tt 

ffi«iDNA1f-fXi<DBBfiR^ia«CCft6'i*, &Sftffi8t 
&C*tT £ D N A 1M X©^{bS#l#:*T & 0 0/c*^ 
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T. ±E««:<fc0j(!*^--*©»**>**ff9i. &0 
^-^©Wfflteifi^fHJafcfc^T rgitfffusuj *«tac 
£-#©«#&< ft*. tr-^offiSfe^:* 

<ft£ 0 fcT-*©ffiiatt* DNA<D«K«:ffiS-r4^ 

[0 0 5 7 ] 2ftAHS»« fclT©J: 5 CCRS C 4**-C* 

10 -$ml-m5^AUc^y=f (x) 40, CCD 
l%ft»y' = f (x) 3 6«c. 2#Cgfe* 

y" = f" (x) «€■ OT, 2*»»#0ia 

(xO) ^&&*X©3l#<*«0*f ' (x) / f" 
(xO) «r*«>4. «a5f*-*©#^©WflM*3IS 

«ftfu*f (x)/f" (x0)-cii«o cwc 

3 tf~*©flE«#tt£to«*r4»0<tt& 

istttsiESft*., 

20 [0 0 5 8 ] ft&\ S40-S4 3©&atCOt>T»:t 
*BBtB8RA^5tCcSmL//c#BE2 000-403350 

[0 0 5 9 ] «±©f*IE»®MTo/c», 

c 4 tt «fc D *9"> ^©ifcj&f*- * *H5£T* ctifi 
T#S#, ffiiEUft:?ft^-a?tcfcy>fXtt$*nr*y 

^-^^^<DS*f t -^^-Xt&JWffl4©iK^7 r --^i 

imisxi*. *arsis**W6na(r*»^«>ii>ft<ft 
[0 06 0] *c*c, *^SBi5ffir«. seccaas^- 

So 

[0 0 6 1 ] N^tt&CFtfttllS* 

^-jrccMu. mvim ^ > t- ^, - ^ 3 tesX^mk?- 
-^^fflm-r^ (S44) . ^ur, st"^-)^ 

(S45) . 

[0 062 ] H5(CI1 attfbHK^CWKffilRVaHMfc 

HK*^'C, «#»DNAt-fXr*0, Wtt«»ffi-C 
*>-2> 0 (a) tt*4^-f 7-til»t»6h3lk*';y 
-tfrVmB?- 2X$> 0 , ( b > tt ( a ) ©«Jg*«l^ 

^•^s^iSfiiHiS o r » 6 hfcWBf 8 - * r * s • 

50 (c) « (b> ©JJW^-SKWL, «tf-^*^^ 
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n^f-9©M. mm. xvz.w&ofcVi (w-^m 

*>ftWO *i#ffl3niB1f.3nSo (d)BSf-i'©* 
£„ (b) t (d) t£Jt«5rf£t. »fcr-*©«a*t* 

jBS^arcfcO. ^saiai!»J**snt:«,»ici*Jt> 
•rs. 

[0 0 6 3] «±©«fc^iCt,TiSff^ 
-*©ffiiE£tT-»fct&tt, ^©T^-fv-Klo^T© 10 
jgfl^-dffcjiaSl/. — ^©i&Jf^-^t-r* (S 

5) . -ei/t, ffRE^n/c^-r-^^fef 1 -^^- 

aBPf'-ifKBES-rs^iwe-f* <se> . 
[0064] c ct, jgj^f 5 - * *aas-r 

Steffi. */MB. Pii^') *<£5. 
>f v-tcont^Kcft&ffi-J-S c t & ojfc&r 

ftlflU iftJK-r-f-fef I- tLT:r-£^-x&*fig&4 20 

[0065] as, s 5 rmas txtdm^-z mi*z 

[0066] 06(Ui. ^mMBMlcm-tZT*-*^- 

ffl3>f^-^3«. > 7';U©$?ffJ f-^if-*^ 30 
-Xf&lftgMrt©^^-* (WBWJf-*) fc-X» 

xmws. i £»m-r * ( s 6 o > „ i tat. 

^MWf- * t aHWeBf- * £{*©f Bi»?f§#*§ 

Hk3] 



SIM (ttSfiHG&ft) 



T 1-1 ' 1=1 



$3tciBtt3ns. 

[0 06 7] JBWffl3>t*-a'3«. If > 301/ 

■rs (SB i) . WMa2t». •?->5 p *a»"? , -**R 

. ±SCK*sWS S i RJ>*D i ST £ 50 
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f-^glS^S ci, Dei £ Ufct££©8<Kg-C*S. 

— sc-r * tr - 1> (Dm mx& tco b » -t «ma-r -s . 

[0 06 8] J}?#t=i>£:*-£3W:. 
-?2> (S6 2> . S<Ktt3i(*. ■^^^UjftJBf 1 -^© 

u -aT£t--*gp#t«^^-*£#K-x>-c 

f-^SU^S c i i L/tJS£©ffi<Hg-C&S„ 
[0069] KJT. »<KS 1 - 3 Ct~?t,>T 3 6K#att- 
5. 

[0070] <mmt i >H7 kk. «<kk i z&m-r 
staB8S^* 5 «^K^5n-ci^„ stefc^-c. wit 

o. 6oo tnm n-s. c©®fKSi«, *^^0t 

LTt,>-t 4>ffe©^< ©gp^*^— ^-cab*i«^<KS 1 © 
ffitiigT U *»K«t<-8f4li-i'#8t<t44» 

WKfiiK-rsf-^*s^< ft*i«a<KS i ©<fitttt*-r 

[0 07 1 ] <W<Ka2>S8 0c«, «Wfffla>tr»- 

& 3 -c»t sn?.s^K2 ©»m^®^ o- * * - h * s 

iSntKS. ST. «?flfffl3>f3-*3tt> tJ->^' 
£-Cb--!?©itiRC>*lSS«r«t&ft-r^» (S610). S 

9tc«. c©^a*^5CWK^sn-r^2>. (a) 

>7 , Jl/«^7 I -iSfr*0. (b) ttbT-*ffiWc?S3 1 
©A-^taffiL/r^i^bL/fc^-fCA^o (b)«, 
if> ^Pifi^f*- ^ © t'- ^#*i'©<£g(c * -S^^^-T 

[0072] ^ctc. asfc^snsi^K. WMW&t' 

-^tC»U. #f-^tc-o(,^Ttg«rgfS©iS^tS!K:S 
-3^T^-r^ii*>tC-e©i§3?r 1 (c*sts{b-rs (S 
6 1 1) . m \ OtU*. C©JJtS*^^WtC7^3*iTl» 

40 s„ (a) itmrnifoB^-z-cb*), mz.it*Mm. 
coMQimB^-z-c&z,. (b) «^^ii-c*^. m 

iSM^s«oi lwrawe^wi^ffit^ts. 

tt. DNAif^X*i+F B ^©fIi|S-C l «^3< . ffii«tS£* 
* < ftS«fc ^ftia^^ie^b-Ct,^,, ( c ) » ( b ) K 
S%3*ifc««flWW«*BKb. *3*l«c««Mb0fc 
^^-^r-*^,, ig©iBIS{*. ( a ) (Ctj^ 

zhtcTcvmicttLxm^vm.Zf&C'tite^K (c) 
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© b - 1> ©*I* nit f " $ "C* £ . 
[ 0 0 7 3 ] -XIC. §8KS3til,J; 5(C. S6 10-C 

it htiic? >7>\> : <em7 : -%t s 6 1 1 -ct#6n/c«* 
tjfsm&c»-3<, > r f - # a £*ij/£-r 6 

(S612). El 1 1 CCtt. CC^gAi&sSlftJC^Sft 
^S^icc^tSlbsnrc^cD-c. Mb-i^iESiK:— 

^Ctt— ^©K^WillSDT 0*>6 1 ©H©ffi£<!:£C 

i *IJS-T 5Cim*. -Sc/^F— &©*** 
«, W«7 7^i l/tW3>f ^-#3 ©RAM 

3 5 occfatfsns. 

[0074] §• b- ^CCOts-C— Mfc/^F— t?:flHfc 

ua-rs (se i 3) . ctDfftaw. ram 350 (ctatf. 
#6 ( r— su ©7 7^£«-f ■Sb-^glu r^— 

"T & ( S 6 1 4 ) o 012 tci*. CcD^ffl^^tCm 
(b) lZy>y')l'%lB : 7--Z<D'?%— m?Z>V-i>^ft 

<omm^- ** t mmmBf- *© 5 %-m?z>z-9%i 
f - ^gp^iaiicDtBMjsm^tf 5 c i -c&mmnm 2 

= 0. 84 7#f#6*l*. SIKg2(l -i!ttSf-i' 
Srf.z>b-?#??:i3EU fr-o. imic J: 

fiBcfc < -g(^^lS^fc5*SHttS2(*A^ < 
[007 5] <«S3>E1 3«ctt. (SWffl3>fc^ 
- * 3 TSWf 3 ft & 3 ©gtH&ffi? a - ^ * - h 
#7j*;*ftTl»4. S 6 2 0~S 6 2 2«fiail//cS6 1 
0~S6 1 2iBI— e*<3. V>r?frWg& J f-*ViXm 

jawr^ ( s 6 2 3 > . fir, 
-3(r>-c«Hi(w*fn». ffl<K«3*»m-f€» (S62 

4). 01 4iC«, CO^S^iCW^CTjrStl-CC^. 
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V > -7>?g Jfc-? 1 - # ©— Sfe b - * £ f*- # 

^*©«M«»*fT9C4-C. t?d^«»iKa3 = 0. 5 

lvrtt-^Sb-#SP#©<&£*f&<i:U IBV&ffJ-? 

S b - i7 gp^c ok -r nmB&ft&ic cfc < — Sc 0.^-3 

[ 0 0 7 6 ] JW±© «t 5 &C L-cafE^ 1 ~ 3 *^Hi$ 

n. »?«Tffln>b^-$3©RAM3 50tciattsn 
-So -eur, «<KKi~3?:#aiL/-cgeiSL/fcf*. no' 

H6KiSSn5J:^K. cn^SUKS 1~3=&RAM3 
5 0*e>^(BU ^fc7 t -^-^-^tSiWa54tciBtf.3 

^I-rS (S 6 3) . 
[0 0 7 7 ] 01 5 Kite, 3Rflattl~3<ca-5l>r-9-> 

^;i/=&li)3U-r-5^ffl©i*iffl7 n - ? + - h *^$nrc> 
4. if. JgWffl^^b-^-^3^ ^<Hffil*efS© 

» 1 mm^imr^ ( s 6 3 1 > . mm. 1 &m 1 m« 

>y)MD$k£Mt<fcfe?2> ( s 6 3 2 ) „ ^©S?»iS 

KfiiJitii^-o/c^r©^^^-^©^®* 

[007 8] ®fWS 1 sWJfj&DIMflJ: 0 /h3l>» 
^Ktt. ^fCW{Kg3 3&i^©^2ggM«±r*S^S 
( S 6 3 3 ) „ ®<KS3 *J^2IBfii«±-C 

<DW£m Z> (S6 3 2) „ ^©SJt 

[007 9 1-eu-c mm.&3i>m2mm^K)^^i: 
wssnfcis^. ^tc«iKS2*SBif^©03igw«±-c 

*SA^S*^*J«TS (S634). SWH®2**S»3 W 
^^^©m^ittS-r-S (S6 3 2) . IKS2A! 

^sgafflio/h^^fci^. ^t>^^-c©!enKjsi~3 
ur, ^©g^ta^b^a^TT^o 

[0080] c©J: ^ K, #51ISJ&S!-Ctt. -^>7 - ;ujg 
U — a-r5glJ7>«cot,>-c©tBM?H#fetf Hi-c, y 

jx<Dmmzmmi>, j=o?saft<f I -^^-xi©^ 

[008 1 1 4*. *HS6^-C«S{KK 1 ~ 3 
MOIL. Ctt6 3o©&<HSl'-3£8Stai, fflfKS 

3. «<MS2©McggfiiiJ:b®u-ct,^*^ tt^-rsira 
50 ^^x^m^n^x^^K sms2 
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[0 0 8 2] a«Kl-3<D±T*ffl^&©-Ctt 

mci^So mtf* «^3©**Htt£Jfc 
^©^•tt^-^^-^rtOlfc** (MM*) 4H« 
3 #S«EJgtt©«^te»* > :/JM**HM*£H— 

[0 0 8 3 ] § 6tc, **86^fiSr«, ^-^--xte 

its, tr-*HHI) ^*7 r -^^-^t#*flgP4tc|B«L/, 
[0084] WT, »flKK3£Wt£9, tBMSmto 
[ 0 0 8 5 ] M 1 6 fctt, (1f>7*;l/ 1 ) 

tco^-c -r - # ^- * ftcDmm&M"? omim. 3 

<DtBHffl»*tf-pfc»S*^3tiTC»a. ftte\ fflWfH 
IRS. 4 8S^cD^^^v-CCj:f3fi6n/c^r r -^ 

« OftJS**** Jntl^o B«:fccvc\ SlO^flStt-r 
-^^-^rt<Da^!»©« (Species) 

#«£«J<fc<DtBBB«I (PC) ^Itc^o tBNtttfift 30 

Escherichia coli K12 £g>ffiHffitt0 . 9 14, f|(D 1 
3#g(D Vibrio parahaemolyticus GTC40£ €>tBH{St£ 
0 . 12 2, ^CD^TfeCD Canpylobacter coli GTC258 
icDtBB8«i«0. OOO-Cab&o t<Da*>6*>*>*J: 5 

Tf> 1 L Escherichia coli K12 t<DW$B& 
0. 9 1 4iffeCD^Wcth^T»L/<iS< . S£-?T1f 
IsV'frUt Escherichia coliK12 tNfeS <hggglJT-S C £ 

[0 08 6 ] ttte, fflH?{I«0. 0-1, 0CD&ffi*£ 40 

t), o. bM±&nmm&&2>tmm'?2> 

fo<DWSLmi$± < Sir* otMfl 4>tBMl# 
0. 0T&£<btel&6-r, S««-S*C$)ot 

tet>T, 2#BCCtg^fiiCD^C^ Aeromonas caviae CTC46 
scDfflBSMBBO. 3 0 5<t{&<. ffl»WMfi«:j: 

1 ^ Escherichia coli 102 1? ^f&fflj-f 5C 
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[ 0 0 8 7 ] 0 1 7 tctt. ffeCDIf >^';u (If >:7\>U2 ) 
tCOl^-C £ Xrtoa**^-? - £ i <DS<Kffi 3 

2 i Staphylococcus aureus GTC286 <h (DflllBffirt* 
0. 8 8 2<bf KiS<, •»> 7)b 2 tt Staphylococcus 
aureus GX&S& C&Z £jgffJ3" S, 
EH7CCte^T, 2 ^BCCtB^McDi^^ Bacillus cereu 
s CTC 418 (PWPBfl[«0- 2 5 0iffi<, *>^H© 

[008 8 ] HI 8&Ctt, seKftor^^ (1l'>^ 

^K3<DffiRia»*S*^StiTl^. C V>mc tel > 
T, tf> 7^ 3 £ Escherichia coli K12 £C7)iafHfg0 ■ 
7 9 6, & Vibrio choleraeCTC37 £<Dta[Bfi§0 . 7 6 
7#*L<SS^o L/cJ&^t, 1f>^Jl/3B Escherichi 
a coli K12 ^ Vibrio cholerae GTC37 <D 2 ^(O^L^MX 

[0 08 9] ^cte, SHKJS3, r«cto%tf>^«J^f s 
- % CD 5 <D— ScT 5t-^ gtf # i 7C©«*fflB& -r- ^ 

[3»4] 




2 mmm?- *<DffiM&*mm^ * ^> c t n 

[ o o 9 o ] m i 9 KB, geab/cif i &coi>t 
©^^^r^<-^rt«aiagKi©msiJ:b (ar> 

tC^ e {?H^LB, Escherichia coli K12 <h CDBgitte 
0. 8 6 6^*0, 2#§CD Campy1obacter jejuni CTC 
259£<Dffi»Jttt0. 2 3 7-C*2> 0 HI 6tC7F3n/c 

fflggfiiiiss, 2#a^tb^*r^<i:, 

1 : Escherichia coli K12 : 0 . 9 14 (tBMffl) 
"^0. 866 (ffiWJt) 

2S§:0. 3 05 (tBMffl) -»0. 23 7 (ffiSJfc) 
Wot, CCT)1f>^VHCKLT^, ffiStb©^— 
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[009 i ] S2ORtf02 ncit. -en-en-^>^ 

2 £1f>:/.il'3K^»T©iiaJt* s ^Stt''Cl>&. 0 2 
0tCtel»T, 0 1 7©fH39ffi£ 2#g*Jt«<-f 
6<t. 

1 #i : staphylococcus aureus GTC286 : 0 . 8 8 2 
(tBBSfil) — 0. 9 46 (ffifStb) 
2#a : 0. 2 50 (taWffi) -0. 138(®fSJ:b) 

mmom-s j: o fenatb*^ =t o mttctt&ft 10 

[009 2] 02 1 tCteC^-C, 0 1 8©tBWfii£ 

Esherichia coli K12 : 0. 7 9 6 (tBHfff) -»0. 8 

2 1 mmtt) 

Vibrio cholerae OTC37 : 0 . 7 6 7 (tBIUffl) —0. 
827 (fffllft) 

Camphylobacter fetus CTC260 : 0 . 5 7 6 (fBWffii) 
-»0. 3 3 5 (ffiWJt) 

~V$>*). ffiWt©**fMMI©fS»*«lt*L.'C*J"3» V- 20 
[0 0 9 3] C©<fcMC. faWfflftStrittSStb^ffll.* 

{c^»©»£&#S*nrt, 9, m«io 

[OO94]022S!>'023Ktt 1 >^l/ (If 

> ^Jl/ 4 ) tco t s X. ©tlMffiRtffflgfJt©*^**^ $ n 

sntfco. ta^fflRo-fflatbi tc©io toMti 

©ffi#*B*tfl<Kci5< &oTl,»*fc©©. 1 1 f B©Si4 

[009 5] -rt£*>*>. taHtttcoci-c, 1 o#@©$ 

l l #a©?«£^©ffiWffi«. 

Gostridium perfrinqens GTC166 : 0 . 5 3 7 

Aeromonas caviae GTC465 : 0 . 4 8 0 40 

•C*0, *©IB0. 0 5 3CCj4tffct>. $/c. ffiSttb 

ico^r^, i osai 1 1 #@©a*«j©®aj:b«, 

Pseudomonas aeruginosa OTC2 : 0 . 3 2 9 
Campylobacter coli GTC258 : 0.3 1 0 

^<omto. o i 9ccia£m>„ 

[0 09 6] C©«fc5&ii^ 1f>-7-;KCdSnS^ 
©S^^-CS.-SiitS^Sn^JS^Ctt, fflKj^*^ 50 
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[0 09 7 ] W*.tf . fflBHt«C*tf <tffiJfcWttl>«6. 

^rt©ffl*^i5i±tc^it t>fc«> 

U -SWSb:-* itMWBB^-ir *614bt£^ 
«cP^c^54az:^ tf- *©#&js-r*!Hi*fr 5 c £ 

P.n-S„ C©J;^tC-Sc-r^f-^«r^56LTff htiZ 

^SKc&£<{>©£^*i;*n*. #siatjflB-ett. c©£ 

*> vc<f- i^- ^©i&Jfcf 1 - * £2 1, e— ? 

©^^Wr-SiS^-f tc^T^ci* rft^{bj £ 
«rr&„ c©cfcMtLTifc£{bbfc7 r -£^*#yF2£ 

tb£ HWT 5 c £ -e? > ?Mt/«:^ $ n zi$k$L<®)*mu 

[009 8] 02 4Rt>*02 5&Ctt, 1f> 7';V4 &COt,> 
•S. W0tc*>t,>-c, Iftttt^-^-xrt©?*^*^ 

■r##r*> | p. *n^n0 2 2^11)^2 3 ©jefeKSto 

fc#^f-C*-5, T&fr^ 02 4K*Jt,>-C, 1 (SPTesio 
monas shiqelloides CTC410 . 2 te Pasteurella multoci 
da OTC1698 , 3 te Serratia marcescens OTC135 • ■ • "C 
@2 5{C*JC^T, 1 a Plesiomonas shiqelloides 

CTC410 , 2 tt Paeteurella multoci da CTC 1698 , 3 IXS 
erratia marcescens OTC135 • • • "C^cS. Sfc, 
{Cfct-^-C, it^{b (Orthogonal) L/fcf"-^ 
-<-X©flfe, B^fbb^t,^"^^— X (Norma 

1) ^ffl^fc^©^*^*3n-CtiS. I24©10 
#B©^^f> C1ostridium perfrinqens CTC166 ^ 1 1 # 
B©»^ Aero(nonas caviae CTC465 tC^B-T6 t , it 
^b^-^-i-X^rffl^/cJi^Cttl 0fi©a»i 

©taK<a* s it^-r 1 1 #a©taKifii*5/jN3 < a 

0. ^©©M^Jlil^L-Cl^Ci^^-S^ 02 5 
©Sffltb©*S^kl5Hre# 

[0 0 9 9 ] 02 65:^02 licit. 02 4^02 5 
©*Sm*. V^-fMC&gil&VI&m (In) <tssn 
«Ct»«*tl (Out) tC^WTS§ffib/cJS^©tBMfilS 

cm^tb^snr^s. ±a*i/fcj:^tc. a^bua 

l^^tCtb-<r jgJSfb L//clS^©tBIHffiRc>'ffi»J:bi 
KIniOut©i»A»i*l/tl,>5. ^-^^-^rt 

-e-iSfr-st'-^^^T-sci-e. c©-gt5f- 
^©tBTO^-r-s^^^^s-ct^fc*. 
*L>fc&©£se«?-ei*s. Lfc*i-^-r. tan9fii*stH* 
ffiatb^ffl^-tT^ffl^^^sij-c^a^is^. t 5 -^^ 
-^*a^bUTfflKfii*^^«ssi:b*^ui-rsc <t 

f. ■9->7';l'©^!^?r^ijT?^^^tt*siS*^ 0 

[oioo] jy±. ^^©^ig^ftjccot^r^o/c 
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H£fT5(£L «^-^*9f£iBODNA1f-{XS«:«: 

&C^2ftS£5CC, $>^77>(vA8 74t2tLT#-5fl 
1, 2 3, 5 9, 7 2, 9 3-C^3n5a*WS© 

J^ttaW^-^mLfti*-*. «ttttDNA1f-YX 
(MRSB) ^fSttJfSffi-CftSo tcD<£5& 

iK^-^OCjtfU 02 gtC^StlScfc^CDNAIf ^ 

IbU vhU^xB±-CffiHW»S:fT5Cir=i>tr* 

-efts* 

[0101] 

affi«f*»Sfi < i^su-r s c <b #-c^ s 0 
v^ig-cftSo 

[03] 2mjm<D£#fmy*-* + ~ brftSo 

[04] aBg^-jrMiEMsB^a-^ir- brftS. 
[0 5 ] ^Bf t -^ffliE5nSCDlfte30r**o 
[06] T^^-xt&^s^u-? 1 *- hr^ 

So 



* [07] 
[08] 
[09] 
[010] 
[011] 
[012] 
[013] 

So 

[014] 
10 [015] 

So 

[016] 
[017] 
[018] 
[019] 
[02 0 ] 
[02 1 ] 
[022] 
[02 3 ] 
20 [02 4] 
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mus. i ©saKWHT**. 

if > ^nKjef 8 - * omfti w0-c * s o 

t - ^ 0-gfc/^:-S(*iJ^SiW0-c ft S o 

WiKK 3 Off tfJ^S? n-^t-hr* 

ffifKS 3 ©UEffitttWH-r * So 

tf > ^;l/CDlt3®affl y o - ^ * - h "Cft 



If 1 (DtaMffiiftWETCftS. 
If > 2 <DtBMffi8MHI8"C ft So 
tf>>Ot/ 3 ©fflW<B3i?§0"C* So 
If 1 <Dffi«JfcBHBeTC*4. 
tf > >0U 2 (DW&ttMWm-C ft So 
If > >OU 3 cDffi«tblft?B0-cft So 
if > 4 cDOT«iiSHJ0r ft So 
If > 4 cDffiatbiftW0"Cft So 

xcoflKfii^^^0rftSo 

[025] itmizitT- m^itf- 1"<- 

X(Dffiath^^^0T'ftSo 

[026] im&itT- a tm&itT*-*^-- 

[02 7] #B&ffc^-*^*±»ffc^-*' < - 

^©ffifattbaKJBttwiar * s 0 
[028] *a^-f^«:*jw**MJf s -4'ttraia'c 

ft So 

30 [IH2 9] m2 8<DW&7 : -i'Z^\->)?X<t0tcl& 

wm-e*>z>. 

i ssc-pcitiso- »?9t£Hs 2 vftUktt^ 



mi) 



[mi) 



SSC-PCR 

*t<s - mm 










3 



5 



SSC-PCfi 



<C 

4 




SlUflM : 0.600 



6000 



2000 



1000 
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LM2] 



310 



CPU 



320 



ROM 



"T" 

340 



330 



RAM 



3E0 



370 



380 



~T~ 
360 



(a) 



CfcO 



CO 



CcO 



o 



390 



[05] 




[S3] 



51 



S2 



C T-i"«-X«Mi ) 

r 



• S4 



S5 



S6 



S? 



1 



I 



T 



i 



i 



S40 



-S41 



S42 



•S43 



S44 



S45 
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1 



1 



SGO 



S61 



- S62 



S63 



E 



S610 



, . _Jtfl=*tU 



x 
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- S612 
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112] 



1 5 ) 



(a) 




5000 



2000 



1000 



S631 



S63: 



S634 



(b) 



:0347 





YES 




YES 








S632 









i 

5000 


2000 


- i 
1000 




[016] 




[017] 




Species 


PC 




Species 


PC 


Escherichia cvliKll 


0.914 




Staphylococcus aureus GTC 286 


0.882 


Aeromonas cavlae GTC 465 


0.305 




Bacillus cereus GTC 418 


0-250 


Aeromonas kydrophua GTC 140 


0.302 




Staphylococcus epidermtdis GTC 289 


0l22S 


Yersinia enterocolltfca GTC 127 


0.289 




Aeromonas caviae GTC 465 


O205 


Pat/evretla muttocida OTC 1698 


0.247 




Pasteurella tmdtocida GTC 1698 


O201 


Clostridium perfhngens OTC 166 


0.237 




Vibrio fuvialis GTC 3 1 5 


0.196 


Campylobacter Jet** OTC 260 


0.224 




Salmonella enteritidis GTC 13 1 


0.162 


Pseudomonas aeruginosa OTC 2 


0.222 




W6rfo parahaemafyiicus GTC 40 


0.156 


Campylobacter jejuni GTC 259 


0.192 




/tewnoraw hydrophila GTC 140 


0.140 


Salmonella enter Utdis OTC 131 


0.183 




Plesiomonas shigeUoides GTC 4 1 0 


a 133 


Staphylococcus aureus GTC 286 


0.179 




Yersinia pseudotuberculosis GTC 1 18 


0.126 


Ptestomonas shtgellotaes GTC 41 0 


0.169 




Clostridium perfrlngens GTC 1 66 


am 


Vibrio parahacmolyticus GTC 40 


0.122 




Yersinia enierocolitica GTC 127 


0.094 


Vibrio alginotyttcus GTC 59 


0.115 




Klebsiella pneumoniae GTC 132 


0-091 


Klebsiella pneumoniae GTC 132 


0.106 




WArtodwirror GTC 37 


0-059 


Vibrio mimtcus GTC 334 


O.081 




Escherichia coliKll 


CL053 


Yersinia pseudotuberculosis GTC 1 18 


0.078 




Vibrio mimicus GTC 334 


0.047 


Vtbriojhtvlaits GTC 31 5 


O.061 




Vibrio algmofyticus GTC 59 


0.033 


OT&rJo choleras GTC 37 


0.058 




Serratta marcescens GTC 1 3 5 


aooo 


Serratta marcescens GTC 135 


0.036 




Pseudomonas aeruginosa GTC 2 


aooo 


Bacillus cereus GTC 4 18 


0.032 




Owt/jy/o*octer co/i GTC 258 


aooo 


Staphylococcus epidermtdis GTC 289 


0.014 




Qww/o6flCtery</ii«/GTC 259 


aooo 


Campylobacter coli GTC 258 


0.000 




Campylobacter fetus GTC 260 


aooo 
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#^2002 


-3 3 


LIU 1 8 J 








Species 


PC 




Snecles 


AR 


Fxrh+rirkia rati K1 2 


0.796 




ErcA<?rTC**i<»JiK12 


0866 


r Cl/r #4/ t#li/*CT DC ^* ■ *J ' 


0.767 




Campylobacter Jejuni GTC 259 


0.237 


Campylobacter fetus GTC 260 


v.3 




Pseudomonas aeruginosa GTC 2 


0.189 


Hasteuretta muhocida GTC 1698 


0.376 




Aeromonas hydrophita GTC 140 


0.170 


Aeromonas hydraphila GTC 140 






Campylobacter fetus GTC 260 


0.124 


Campylobacter Jejuni GTC 259 


0.334 




Aeromonas cavlae OTC 465 


0.110 


Vibrio mimicus GTC 334 


0288 




Yersinia enterocolitica GTC 127 


a 101 


Aeromonas caviae GTC 465 


0.285 




Plestomonas shlgellotacs OTC 410 


0.089 


Yersinia pseudotuberculosis GTC 1 18 


0.278 




PasteureUa muhocida GTC 1698 


0.087 


Klebsiella pneumoniae GTC 132 


0.274 




Clostridium perfringens GTC 1 66 


0.083 


Yersinia enterocolitica GTC 127 


0.272 




Staphylococcus aureus GTC 286 


0.075 


Vfhrin mrethfipmalvtiais GTC 40 


0.236 




Vibrio parahaemotyticus GTC 40 


0.066 


Vthrin ftuvialis GTC 315 


0.205 




W&rio algtnofyticus GTC 59 


0.055 


S/ifmartella enteritidis GTC 131 


0.204 




Salmonella enter itidts GTC 1 3 1 


0.053 


Staphylococcus epidtrmidis GTC 289 


0.195 




WArio fiuvlalis GTC 3 15 


0.047 


Vibrio alginotyticus GTC 59 


0 192 




WArto mlmtcus GTC 334 


0.041 


Pfesiomonas shigeUoides GTC 410 


0.162 




Yersinia pseudotuberculosis GTC 1 1 8 


0.031 


Bacillus cereus GTC 418 


0.151 




Serratia marcescens GTC 135 


0.021 


Staphylococcus aureus GTC 286 


0.119 




tfAnocAok«*GTC37 


0.019 


Serratia marcescens GTC 1 35 


0.117 




Klebsiella pneumoniae GTC 132 


0.015 


Pseudomonas aeruginosa GTC 2 


0.113 




Bacillus cereus GTC 4 1 8 


0.014 


L «xs tnaium perjnrtgpns uit i oo 


am 




Staphylococcus epidermuJis GTC 289 


0.003 


Campylobacter coli GTC 258 


0.000 




Campylobacter coli GTC 258 


0.000 


r RETT O f\ ^ 

[g[ 2 0 J 




1 121 £ 1 J 




Species 


AR 




Species 


AR 


Staphylococcus aureus GTC 286 


0.846 




Htt/fo cholerae GTC 37 


(L827 


Staphylococcus epkkrmktis GTC 289 


0.136 




Escherichia coUKVl 


(L821 


PasteureUa multocida GTC 1 698 


0.08S 




Campylobacter GTC 260 


0.335 


Bacillus cereus GTC 4 1 8 


0.071 




PasteureUa muhocida GTC 1698 


0.260 


Pleskmtonas shigelloides GTC 410 


0.060 




Campylobacter jejuni GTC 259 


0O2 1 


Yersinia enterocolitica GTC 127 


0.056 




rm/nto pseudotuberculosis GTC 1 1 8 


0.214 


Wftrio Jluvialis GTC 3 1 5 


0.056 




Aeromonas cavlae GTC 465 


0.198 


Aeromonas caviae GTC 465 


0.053 




OTAr/o parahaemotyticus GTC 40 


0.184 


Aeromonas hydraphila GTC 140 


0.044 




WAWo mimicus GTC 334 


0.181 


WprJo parahemolyticus GTC 40 


0.036 




/fewnonas hydraphila GTC 140 


0.176 


Yersinia pseudotuberculosis GTC 1 1 8 


0.035 




fiuvialis GTC 3 1 5 


0.136 


Salmonella enter it tdls GTC 131 


0.031 




^Wo alginofyiicm GTC 59 


0.131 


Clostridium perfringens GTC 166 


0.020 




Yersinia enterocolitica GTC 127 


0.130 


WArio alginotyticus GTC 59 


0.020 




Klebsiella pneumoniae GTC 132 


a 124 


Worio cholerae GTC 37 


0.016 




Salmonella enterUidis GTC 1 3 1 


0.115 


Klebsiella pneumoniae GTC 132 


0014 




Serratia marcescens GTC 135 


0.113 


Escherichia coll K\2 


0.013 




Staphylococcus epidermidis GTC 289 


a ioo 


Vibrio mimicus GTC 334 


0.008 




P/**Uymnna* shteellotdes GTC 4 1 0 


0,098 


Serratia marcescens GTC 135 


0.000 




Pseudomonas aeruginosa GTC 2 


0.078 


Pseudomonas aeruginosa GTC 2 


0.000 




Bacillus cereus GTC 4 18 


a057 


Campylobacter coli GTC 258 


0.000 




Staphylococcus aureus GTC 286 


0.048 


Campylobacter jejuni GTC 259 


0.000 




Clostridium perfringens GTC 166 


0.029 


Campylobacter fetus GTC 260 


0.000 




Campylobacter coH GTC 258 


0.000 



[02 2 ] 
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Species 


rL 




Species 


AR 


pt-cinmnnas vMveitoldrn GTC 410 


O860 




Piesiomonas shlgelioides GTC 4 10 


0.877 


Pnrf+rrf+IIsi wuttnfidh (2TC 1698 
rHJ icTirEtiQ wb iwpo bh v» ■ v» io/o 


€1811 




PasteareUa muttocUSa GTC 1698 


0.787 


Serrano marcescens «il us 


0.755 




Serratla mareescens GTC 135 


0.704 


I CMilTUU c flier WMIUM. U VI ■ X^. I«f 


0.716 




Yersinia enurocoiuica GTC 127 


0.674 




0.686 




^iwikunu hydrophila GTC 140 


0.575 


Aeromonas ajaropnua uil iw 


0.666 




Klebsiella pneumoniae GTC 132 


0.544 


MOpnytococcas aureus wil *oo 


0.642 




Staphylococcus aureus GTC 286 


0.490 


alerts tea a piiGlfVuflutc \j i I J.* 


0.630 




Campylobacter Jejuni GTC 259 


046B 


f% ■■ll/nillllll 11 /mWOfMAffl C.TC 2 


0^66 




Clostridium perfringens GTC 166 


0.410 


LMSlTuUum pefjnngens \m i\+ 100 


0*537 




Pseudomottas aeruginosa GTC 2 


0329 


Aeromonas caviae GTC 465 


0.480 




Campylobacter coU GTC 258 


0.310 


Campylobacter coii GTC 258 


0J85 




Staphylococcus epidermkBs GTC 289 




Staphylococcus epidermkOs GTC 289 


0.306 




Aeromonas caviae GTC 465 


0.263 


Vibriojtuvialis GTC 315 


0.304 




Salmonella enteritUUs GTC 131 


0.231 


Salmonella cntcritidh GTC 131 


Ol301 




W*Wo Jluviatis GTC 315 


0.177 


HAr/o clginofyticus GTC 59 


a261 




Vibrio parahemolyticus GTC 40 


0.150 


Vibrio parahaemofyticus GTC 40 


0-245 




PZftrto alginoiyUcus GTC 59 


0.134 


KtZwio mimicsts GTC 334 


0227 




Vibrio mimlcus GTC 334 


0.127 


Escherichia coH K12 


0J222 




Kftrfo cholerme GTC 37 


0.120 


Bacillus cereus GTC 418 


0.178 




Escherichia coU K12 


0.110 


Yersinia pseudotuberculosis GTC 118 


0.137 




Bacillus cereus GTC 418 


0.096 


HArfo choler&e GTC 37 


0.134 




Yersinia pseudotuberculosis GTC 118 


0.081 


Campylobacter fetus GTC 260 


0.000 




Campylobacter fetus GTC 260 


0.000 



[0241 



j£ r + s , ?J » - ^ ~ ' 'I: 

2 ! :i v-;:-?i'iS ? • ' « <r •": *l *> 




Correlation 

B Normal 
■ Orthogonal 




t P. tkigellotdes GTC 410 

2 /> mittohA-faCTC 108 

3 & mareescens GTC 135 

4 K eaterocotitka GTC 127 

5 C Jejuni GTC 259 

6 .4- Hydrophiia GTC 14* 

7 £ aureus GTC 286 

S JC pneumoniae GTC 132 
9 /*. arm girt out GTC 2 

10 C perjrTngera GTC 166 

11 /4. cav/oeGTC 465 
I2C eo/IGTC 258 

13 £ epidermkBs GTC 289 

14 KJIuvlaOs GTC 315 

15 £ entered* GTC 131 

16 K aighwfydats GTC 59 

17 K parahaenwiytlcus GTC 4t 
18PlfrrfmfoixGTC334 

19 K cell K12 

20 A eerau GTC 418 

21 Y. pseudotuberculosis GTC 118 

22 K. c/toterae GTC 37 
23CAfttfGTC260 
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